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tional, so are parallelepipedal solids similar and. similarly described upon them, and conversely (37). A few other propositions are only inserted because they are required as lemmas in later books, e.g. that, if a cube is bisected by two planes each of which is parallel to a pair of opposite faces, the common section of the two planes and the diameter of the cube bisect one another (38).
The main feature of Book XII is the application of the method of exhaustion, which is used to prove successively that circles are to one another as the squares on their diameters (Propositions 1,2), that pyramids of the same height and with triangular bases are to one another as the bases (3-5), that any cone is, in content, one third part of the cylindLer which has the same base with it and equal height (10), tliat cones and cylinders of the same height are to one another- as their bases (11), that similar cones and cylinders are to one another in the triplicate ratio of the diameters of their bases (12)., and finally that spheres are to one another in the triplicate ratio of their respective diameters (16-18). Propositions 1y 3-4 and 16-17 are of course preliminary to the main propositions 2, 5 and 18 respectively. Proposition 5 is extended to pyramids with polygonal bases in Proposition 6. Proposition 7 proves that any prism with triangular bases is divided Into three pyramids with triangular bases and equal in content, whence any pyramid with triangular base (and therefore also any pyramid with polygonal base) is equal to one third part of the prism having the same base and equal height. The rest of the Book consists of propositions about pyramids, cones, and cylinders similar to those in Book XI about parallelepipeds and in Book VI about parallelograms: similar pyramids with triangular bases, and therefore also similar pyramids with polygonal bases, are in the triplicate ratio of corresponding sides (8); in equal pyramids, cones and cylinders? the bases are reciprocally proportional to the heights, and conversely (9, 15).
The method of exhaustion, as applied in Euclid, rents upon X. 1 as lemma, and no doubt it will be desirable to insert here an example of its use. An interesting case is that relating to the pyramid. Pyramids with triangular bases and of the same height, says Euclid, are to one another as their bases {Prop. 5).